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THIE article raports on the flrst
phaze of BEA’s work to improve the es-
timates of constant-dallar gross prod-
uet by industry. In 1988, BEA sus-
pended publication of these estimates
in response to criticism of their aceu-
racy and outlined its plans te improve
them.'! Revised constant-dollar esti-
mates for 197707 and new estimates
for 1988, the results of the first phase
of this work, are presemted in this
article,

The picture of U.5. industries shewn
by the gross product estinates is not
altered much by the revision. In texms
of growih rates for broad industry
gronps, the generel pattern is the same
hoth before smd after the revision:
‘Wholesale and retsil trade and serv-
itez show the highast constant-dollar
growth rates, and government enter-
prises and the agrienlture, mining, and
construction group show the lowest
(chart 4). The average snnual rate of
growth of manufacturing industries—
of apecial interest (o MATY users—was
estimated st 2.7 percent for 1977-87
hafors the revision, and it is now es=-
timated at 2.5 percent. Several of ihe
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 Gross Product by Indusiry, 1977-88:
A Progress Report on hmproving the Estimates

jmprovements in method that are
incorperated into the revised astimates
had surprisipgly little impact on most
industries.

The first part of the article provides
an overview of the gross preduct by
industry series; it degcribas the es.
timating methods used by BEA, the
improvements incarporated into the re-
vised estimates, how these improve-
ments arddress the eardier criticisms,
and the further wozrk to be done to im-
prove the estimates. The second part
disruseas the kmpact of the revisions
on industry growth ratez. A “Technical
Note” describes the methodologies used
for the previeusly published estimates
and the ravisad estimates, The esti-
mates are presented in a sat of tabl
at the end of the article. -

I CHART 4

GNP by Indusiry in 1982 Dollars:
Annual Average Percent Change,
1977-87, Previously Published
and Revised
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Gross Produact by
Industry-—An Overview

Gross product, or gross product orig-
inating (GPO), by mdustry is the con-
tribution of sach indusiry—includiog
sovernment and the rest of the world—
to GNP.? An indunalry's GPO, often
referred bo as ite “walue sdded” ie

to ite gross ontput (szles or
raceipts and other operating income,
plus inventory change) minus its intar-
mediate inputs (consumption of goods
pnft services purchased from other
industries or imported).

o concept, GNP measurad as the
sum of PO ip all industries is the
same a5 GNP meastyed in two other
ways: (1) Aa the sum of expenditures
(consumer spending, invastment, nﬂ’;
exports, end governmment purchases
and (2} as the sum of costs incorred
{compensation of employees, net in-
tarest, indireet business taxes, etr.)
and profits earned in production. In
practice, BEA implements these three
ways using less than perfestly congig-
tgnt source data, snd the resulting
totals are not the seme. For current-
dedlar estimates, BEA messures what
it refers to as “GNF" asg the sum of
the expenditure components, and it
uses “cherges against GNP* to refor
to the sum of costs incurred and prof-
itg earned. The difference between
GNP and charges against GNP is the
statistical discrepancy. In constant
dollars zlse, GNP is measured as the
surm of the sxpenditure compenents.
Constant-deller charges against GNP
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L: H

23



24

fa not eadimated, however, becauss
price indexes for deflation eannot be as--
sociated with income measures as they
can be with the zoods and services thet
make up the expenditnre measuras,3

GPO estimates in carrent dollars
are prepared as distributicns by in-
dugiry of the components of charges
againgt GNP. Thus, the sam of the
current-dollar GFOQ estimnates also dif-
fers from cwrrent-dollar GNP by the
statiotieal di anay. 'To propars
constant-dolar GPO estimates, » dif-
ferent siratepy—described in the hext
section—is used. The sum of the
constant-dollar GP) astimates did-
fors frem constant-dolley GNF by the
constant-doflar statistical diserepancy
plus an additional discrepancy, titled

" the “residuel.”

Eﬂr’n{;m‘ing mrethods for constans-dolior
0

The strategy for estimating
eonstani~dollar GPO by indusiry ia to
work with the measures of goods and
services—gross output and intermedi-
zte inputs—that are used to define
GPL. The industry estimates can then,
be derived using one of thrae meth-
ads: Ivmable deflation, extrapotation, or
direct deflation. The method cheosen
wsuaily depends on the avallability of
source data.

In the double-deflation methoed,
constapt-dollar QPO iz derived as
the difference hetwesn constapt-dollar
groes gutput and constant-dollear inber-
mediete inputs, In practice, there are
at least thres variants of this methed,
and the vanant chosen depends on the
availability of source data,

(1} When complete and coneistent
groas vutpat and inputs serifs ars
available, these series can be de-
flated, and comstant-dollar GPO
can be measured as the difference
hetween them.

{2} When only complete and con-
sistent progs o I'.;iut and GrO
seriee sre available,
dollar input series can I:e da'mred
and then deflated for use in the
output-minusdnpuat calenlation,

3. Conatant-dollar estnetes of bwa vthar aggregates
mmmﬂ;ﬁﬂ;ﬂm“nuorm?m
l:umq:ﬂm‘ta B imm constan ar 3

national product and naefonsl

Ehe current qurpdus of governooenk enterpriecsr dmd
Fubtracione theee extimates Som comtant-Sollay GNP
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(3} When only consistent bud Incom-
plete groes output and inputs se-
ries =ra the available
series can be uséd to derive & GPO
deflator to apply to the appropriate
current-dollar GPO eatimate,

[8ee the “Techniral Note™ for more
information.)

In the extrapolation meihod,
constant-dollar PO is derivad by ex-
trapolating the base-year velue of GO
(Tor which the current-dollar vaiue
aquals the constant-dollar value) by an
inicator saries. The indicator serias
vaeally iz constant-dcllar grosa mut-
put, the number of employees, gr the
oumber of bours worksd.

In the direct-defiation method,
conetant-dollay GPO is derived by de-
flating current-dollar GPO. The in-
dex nued for deflation nsvally is gross
output prices qr earnings.

Ceperally, dowhbls deflation ia the

preferred method becaase
it mearsures GPO in the same way that

"GP0 is defined. Moreover, assuming

the a of appropriate source
data, doubls defladion is preferred be-
cause it ailows for changea over time in
the releticnships between gross sutput
and inputs. Tha axtrapolation method
will yield the ecorrect resuite omly if
the rates of change in canstant-dollar
amsa putput and inpute ere the same.

Tha direct-deflation method will yield
the correct results if the deflators for
both constant-dellar gross output and
inpots are the zame.

Diouble deflation is not the preferred
method for the two industyies—private
hsussholds and general govertiment—
for which gross outpnt and GPO
are defined as emplovee compensation
and for the induabryr—ithe rest of the
world-—for which (GPO js defined as net
flows of factor incomes. For private
househinlds and goneral geverngment,
tha most appropriete method is e
trapolation by ap indicator of lebor
input that raflects changes it prodoc-
tivity. For the rest of the world, the
most appropriete method is direet da-
flatlon w3ing a coapposite deflator cal-
culated from the GPO of the indusiry
and souptry in which the income was
earnedd.

Improverpents in the revised estimates

The revized constant-dollar GFO se-
riez reflest both the wider use of don-
ble deflation snd improvemanis in the
gouree data underlying the industcy es-
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timates derived uwsing double deflation.
Tu, the reviged estimates, double defla-
tion was used in 51 industries, which
sccpunied for 87 pervent (in 1987) of
the total GFO for industries for which
it is the preferred method, compared
with 25 indusirjes, which accounted
for 43 percent, in the previcualy pub-
lizhed estimates (tahla 1).* Further,
the double.deflation methed was ap-
plied more consistently in the revised
eetimates: the same variemt of dous
bie dedation was used for 49 of the &1
industries.

For most of the 25 Hdogiriss for
which GPCG had previously been es-
timated using the double-deflation
methad, the szource dsta were im-
proved in three major ways® The
eatimates of gross outpul were un-
proved by ben ing them to in-
formation from BEA's 1977 and 1982
input-ourtput (4O} tables to provide s
more complete and conzistent frame-
work for estimating prose sutput and
input end by prepaving the congtant.
dollar estimates in greater detail. The
estimates of inputs were improved by
vging information o their composi-
tion firom tha 1) tables for 1977 and
198185 to replace the estimates for
1982, which had been used for all
years. Finglly, the prices of inputs
were improved by intreducing prices of
iraported gocds and services and by in-
trodusing more appropriate prices for
s2rvice inputs.

For 26 of the 36 industries for whick
GID had previvusly been estimated
veing sither exteapolation or direct de-
fAation but for which double deflation
iz the meathad, the double-
defdation method was introduced. The
indpoduction of deuble deflatiom was
made possibie by the development of
new estimates of grosz output, input
compoasition, and input prices incorpo-
rating the source-date improvemenis
referred te in the preceding paragraph.

Addressing the earlier crificisms

Tha critivisme of the accuracy of
BEA'S previougly published constant.
doilar GPO estimates focnsed on four
major areas: The adjustments BEA
mads 5o that the GPO eslimates would
be more congistent with the constant-

4. In this coant, Ews parts of the real axtabs
industry—oondarm bmsing eorvicss and other meal
watake—ar: ountied Ao maparaty indostriee,

B Mok somrosey of the soarens gnd metheds peed
Tor ¢4 prowicusly poblshed GO aptimates, ses St
Produet by Fedustry, 1985," &mrrﬂftﬁpdlmm-
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dollar GNP estimates, the use of BEA™
price indéx for cemputers, the usa
of indexas that covered only dorpes-
tic. prices and thet onhr roaghly ape
proximated service prices to estimate
congtant-dollar inputs, and the ues of
out-of-date information on the compo-
sition. of inputs.® The last fwo areas
are addressed by the improvements in-
eorporated into the revised astimates;
the first iwo are discussed briefly in the
following paragraphs. _

When BEA poeblished revised 1947-
&4 estimates in 1886, it adjusted. the
constant-dallar GPO of manufacturing
and nonmanudacturing mdustries for
1947-81. The adjustments were crit-
irized as being too s ive.” BEA
made the adjustments to reduce the
vepidual, which it views ag a maag-
wre of the arar in the constant-dallar
QPO estimates. This view is supported
by the fact that the source data avail-
ahle to prepara these estimates are
Yess accurate and comprebensive than
.the sowrce data available {6 prepars
constant-dollar GNP (from expenditure
egtimates). Most of the adjustments
weare applied to manafactaring. They
lowered tha 194772 sstimates of man-
ufammng by about the same percent-

year and lowered the es-
ﬁmaaﬁt:: f-:rr 1‘EJ'I|'3—IB.'24'[15;::1[..+ syﬁgm:fmmly
=m Percontages. e silect
adjustments was to lower the initial
constemt-dollar 1972 estimate by 360
billion and the 1677 setimaie by 325
billion, thus raising the growth cate of
GPO in manufacturing from 1972 to
1982, In the revised estimates, the
resjduals are relatively mda]l,, and ad-
justments were not desmed necessary.
(See line 82 of table 2.) Neverthe-
lsas, BEA still views the residual as 2
meamre of error in the constant-dollay
GPO estimates and the adjustment of
GPO estimates to reduce the resid-
ual when necesgary, as an appropriate

Inlﬂﬁﬁ,BEAmtmdnmda LW price
index for somputers. The index de-
chined at an anmual rate of
15 percent from 1877 to 1967, mmd
its steep decline contributed to the
growth of both conatant-dollar GNF
and manufacturing GPQ, The criticism
was that the index, which is used ta

6. Sea, Sor sxamply, Lawrance Mishal, Mitufoctar:
mﬁu's_

Y. Miakal, Menvfucturing Mumbers, 18-23.
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Table J.—Previously Publlshed and Reviced Methode for Ectimating Constant=Dollar
Grosy Froduct Griginating
Methad ¥ .
Iy -
Buevicusly publishe] Revied
Hure, faresiry, smd Adkarbe
; Doutile dERA anvuc ] T4
Agricutieral services, faresiry, and Mshetes. e Exirapo3iii e rieeieiend Doykle deflalton.
Meial mdning EXEa@otation: e Doublc deflallon
Coal mining Extrapab BOn e oy Daitsie defiarian.
Oll ard gas exirnstion Extrapotrbon ... Dowkfe deflathon.
Honmetallic minerals, sxced fuweds . onwe.- S—— Exiragiation v mpnnnd Doulie defladion.
Cansirmction Duusiite defimtion.........-{ (")
Munafpctoring:
Parolcem and coal producis Exwrapalstion - e, | Poubls defiedon.
Qiber mapuRactoiog, indesiricx Dooble: deflation m-n.~{ (*}
Fradegoriatio: .
Eallroad transponabicn Double deflsion. e oas *}
Local and TOKrErbn DT MANE m e mm—— Exirmaptdstion .o v Doubie deflaton
Trucking and Direct deflation.....noou.e. | Doubie deflaikan.
Water bunspaclation Eox bt 60 vaniemmcaana < Diomble dafition.
Transponstion by &r. Extraptleion . noehmnanr Danbla deftaion
Fipalings, excepd naural gis [ 317 T T TT o Doutie deflaton.
Transporitinn garvices Eetrapalalion —...ocureoined %
Communlcatisn:
Teltphmoe snd \clcgraph Diirect deflation,... ... Foobl defAation.
Radio and telavisios beoadeating Drect delation...c.mmcdd Double dellaea,
Eeciric, gus. amd sanbltary servker R 1 T ™
YWholesuke trade Dirsct deflation. - wnmu e Doutle dellation,
Eatall rads. ExIrapolahion ..o cm | Domble deflafion
Fones, [ncirsncs, Sid real b
Banking Exrrapolstlon —...ccveiem -
Credic m olhér Hmn banks Bﬁwmm A e b HH {‘}
Secority apd commadity brofers, and sarvieet . Extrapadstitn ..o - Dhomle dafHdion.
Srwrance camlers Enwapobaion oo | Double defubon
Ingurance ard brorkers, and Ser¥lcts mmemamiumn | Exrapdation oo nininisue wa| Doakie deflatict
Eeal sciafe:
Monfamn housiog s2rvices. Double deflation ... "
CQuther el 23lnie Direci & Ma00 . mreinnd ™
Holding and other FrvEsmisnt COmpamits ... v.occseusos j "™
Servicoy:
Howels mnd ciber lodging places | Doubile deflaiion.
Permonal services Drnble deflakion.
Bucihess sirvices el
Auio pepalr, secvices, mnd gamgss 4 Diowhle deMatipn.
Mlicz vt Fpaic mrwices Doubls d=Matdon.
bMatian piciores *
Arntcemicat and recreatlon perviEAS . s s e R Dioyhlo Saflation
Health sarvices oo Dhimble deflation.
Leqal errvices - Double dalladon,
Edocational rervices | Dreruble dedlation
Social yrvices and membenkip ocganlaions..... - .. *}
Miscellanepos professionsl sErvieses . ooy . s )
Privaie hodenholds o)
Glovernapewt apd government snterprises:
Ceneral goverikeni ™}
Girrarnmam amerprises ™
Regt of thy warkd Diirect deflstion .- (%1

* Swme method ws used far previgwaly publlehed egtiniatey.
I In bolk mmm pobliched and reviced ecimams, several Yot e ued in implementing the

For & deeviption oF the varranu and she SdeotiRention of s indeririae using

ﬂnml.p.aﬂ

them, s2m

1 The ciber 20 manufeciorng indusiriss, ﬂﬂ:mmlﬁlﬁ!aﬂdﬁ.&mthﬂﬂﬂmlym
eximaian for them arc all propantd using Lhe e mothod,
A The ceal enale Inubusiry is lstsd in two panx bacavie the sitimates for (e we parks dré prpansd uslng

diffeesn meihods.
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prepare the eonstant-dollar estimates,

it not conmistent with the resouree-
cost concept of capital that BEA usea
in measuring other itypes of capital
gorda® Az explained i» an artitle in
the Sumvey oF CimreENT BOBmERS, BEA
does not agree with this crificizsm and
will eontinue to use the index for mea-
suring eonstant-dollar GNP and GPO.¥
In the criticism, it was noted that the
uae of the index made the estimates
much more sensitive to the choice of
the base year In calenlating eonstapt-
dollar measures. BEA plans to intro-
duce estimates with altermative base
years in the next comprehensive revi-
sion of the natlenal income and product
accounts (NIPA's) to help deal with this
preblem. 1?

8. Dendeon, Bximorer, 8-10.
# Se¢ Allap H Toung "BEA™ Messarwment of
Compubar Catput,” Symeer GB (July 1988k 108115,
1k Sea Allan H. Young, *Altomative Mesrcss of el
GHE,” SunvEy 62 (April 1963 BT-34,
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Further work to mprove the extimates  tion. Improved estimates will-alss be

The- 1987 and 1988 eorrent- and
constant-dolar eatimates presented in
this article are not fully consistent
with the tly published GNP es-
timataz: thay de not yet incorporata
source data used in the July 1930 revi-
sions of the NIPA's. Revised estimates
for 1987 and 1998 and esibmates for
1988 congistent with the published es-
timates will ba published in the April
1991 Surver.

BEA will eomiinne to sddress the
shortcomings of the revised GPO es-
timates, and # plans to incorporate
additional improvements into the eshi-
mates to be released following the next
comprehensive NIFA revision. ‘The
further work will focus on improving

prcedures for deriving the composi-

_ﬁmufinputsiuwyemnntmmﬁhy

L-O tables, on developing amd incor-
perating improved service prices, and
on extending the use of double defla-

Table 2.—Method and Source Data for Estimating Constant-Dollar Gross Product
Originating for Indastries For: Which Double Deflation Is Not Used

Indusiry Method Major sownce data b

Trarsporiatlon services Exuapolanion. .o............ BEA persons sngagzd in

] EROULON

Banking Extrapolatidn. ..t ceme BEA persons engaged in
producilon -

Credin agenwecies adier than bonks . e cmemnennd Exrepolathom. o oo eme | BEA permens engaged in
prodoction

Feal agtae, except noniarm hoosing services...J Dled defldon. ... o-.j [ndex of renl for office buifdiogs
freum tewde: aqurcs ool BEA,
mstmales,

Holdmg aod other inve s sme compandes, o | EXUEpolotioN. v o] BEA persons eugaged in
pmlmlm

Pariiness Jervicns A DY v o e EBLS miplg)mem i by
Conzut Boresu m

Modon plerarss THrect defiation ... ] BLE prices and earmings.

Sackd servives and membership oganieations .. Dt dnflatdon..., ... ] BEA & wapssy mnd galagkes
per fall- S vakent
employee,

Miscellanegus prifssidal S e nmama Dkt bt ccmeninn o BEA awérige wages andl calirias
per foli-time equivakn
Emp hpa.

Privitn Howeeshislds Dirscl dellatton —.......... BLE prices.

enert 3 Pxtrapotat | BEA foum wicked weighiod by

govermment 11 N wei
:dEﬁ meagwes of sxperlance and
Covarmnent eplerprges Extrapolation ... .. | BEA and Cenme Hopasu
mw ard BLS culpw
et of the ward et doflation ... | BEA jmplicit frice doftaie iy pel
dmme=tie prodirl

. Seuree dua provide elther & peice index For deffodon of grosz peoduct originaing or a qoantiky

exnapolater of bagsyear volue of gross product

BEA Bwuuur&ﬂmkwm
RLS Burasu of Labor Stalinkics

originaeng.

prepared for years bafore 1977,

Long-term improvement in the es-
timates of hoth GPC and GNE will
require additional research apart from
the GPO improvement work. Research
on the prices of services is one ares.
The servics prices incorporated mte the
revised QPO estimates improve on the
provious ones betansge they eover a far
wider range of services and hecause
they represent prices of inputs rather
than implicit deflators of GPO. How-
ever, the formideble statistical prob-
lems of messuring prices of many serv-
ites are still present in the new est-
mates; only a subgtantiz! research ef-
fort over meny years holds any promise
of overcoming these statistical prob-
lems. Research on the definition af
outpt of aeveral indestries—most ne-
tably, finanwial services—is angther
aroa in which sone research is under
way,

The Impact of the Revisions
on Indusiry Growith Rates

Chert 4 snummarises the impact of
Ehe revisions by showing, for seven
broad groups of industries, the aver-
ppe annaal rate of growth of constant-
dollar GPO from 1977 to 1987 be-
fore and after revigion. The chart
shows that the general paitern of
high- and low-growth indusirvies is the
same bath before and after the Tevi-
sion. Whelesale and retaj]l trade and
gervices show the highest consiant-
dollar growth ratez, snd government
enterprises and the agriculture, min-
ing, and constraction group show the
loweat. The average anmual rate of
growth of manufacturing industries,
previously estimated at 2.7 percent, is
now estimated at 2.5 percent.

Trapaet of changes in methodsiogy —
Une reason for the similarity ufgrnwt.h
rates before and after the revision is
that several of the changes in method-
plegy had surprisingly little impsact on
most industries. For Bxampla, iniro-
ducing import pricse in the deflation
of intermadiate inputs raised manufae-
turing growth from 1977 to 1987 by en
annuel average rate of less thar 0.1
percent. From 1978 to 1085, when the
exchenpe value of the 113, dollar rose,
the effect of introducing import prices
was to lower menufacturing growth by
0.2 percent per year: from 1977 io
1979, ihe effect was strongly in the
oppoaite direction, Owutgide of menu-
facturing, the effacts of import prices
were grall in all years,
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The methodological change that pro-
vided for changes in the sompozitim
of intermediate mputs rather than for
use of estimated 1982 compesition for
all years also had - a minor impact
on most industries. From 1%77 to
1986 l.'t-he latest year in which the
compezition changes in the revised a5
timatas), the impact on total mano-
facturing was to reiee manufarturing

wih by an average of 0.2 percent
;{:ﬂ year: Crowth was r&}sad befora
1482 and lowered thereaftar. Tha re-
vision largely reflected the nse of vari-
able input composition and its impact
¢m the ingrts of the nonelectrical ma-
chinery industry; the computer portion
of thiz industry has used incressing
quantities of Inpmts acecsnpawied by
falling prices of inputs. The wse of
veriable cumpnslhngu raduced the im-
portance of falling input prices in the
years before 1982 and therefore low-
ered the growth of inputs and raised
the estimated growth of GPO. After
1982, theze effects were in the opposite
direction

The mathodological change that in-
frpduced improved prices for services
alse had a minor overall impast. The
mopact wes minor berause the new
service prices, as did the previcus ones,
rize much more rapidly, thon do the
prices of goods. A comparison of two
defiators illustrates the difference: The
implicit deflator of groas gutput n the
sorvice industries that ave double de-
flated rore At an average anousl rats
of 7.6 percent from 1977 to 1987, while
the jmplicit deflator of gross cutput in
the manufacturing indastries rosas at a
rate of only 4.3 percent. Omitting the
petrolenm refining and nonelectrical
machinery industries because prices in
them are heavily influenced by spe-
cial factors raises the manufacturing
increase to 4.7 percent, still well below
the increase in pearvices,

The largest industry revisions—The
largeat revicions in the broad indus-
try groups shown in the chart are
mainly due to the combined impast
of bwo factars: Tha arteneion of dou-
ble deflation tc many additional im-
dustries and the rapid rise of service
prices relative to goods prices. Other
changes—including revisions in gross
gutput, new price series, and revisions
in current-dollar gross ct--have
glzable impaets on a individual
Industries but not on the broad groups.

For wholesale and retail irade,
which dizplays the largest upward re-
vision in the chart, the replacement of

SURVEY OF CURRENT BUSINESS

axtrapolation by double deflation intro-
duees into the caleulations inpuf prices
that, on average, increase rapidly be-
cavze of the importance of intermedi-
ate services in these indnstriss {inputs
purchaeed by trads indusiries do not
include the goods to he resold, hecanse
gross gabput 8 deflwed a5 the margin
Letweez: aales and purchazes of goods).
The rapid inerease in prices of inputs
depresses the growth of eomstant-doilar
inputs, which, in turn, incezsea the
growth of constant-deller GPO. Th a
uunsidaraﬂlj:lﬂa extent, 1:11!1& upward ravi-
son in growth of transportation,
communication, and public utibiiies
reflects the same forees.

The downward revision iz the serv-
ices indanstries alse reflects the in-
creased use of doable deflakion and the
bahavior of eervice prices relative to
goods prices, but these factors inder-
act i 2 different way iz the ssrvices
industries, Here, the increased wse
of doubie deflation introduces interme-
diate input prices that tend to rise
less than the price of gross output,
bacause in the services industries—in
contrast ta the trade indusiriecs—gross
outpud reflects gervices and inputs re-
flect both goods and serviees. Eeti-
mated constant-dollar inputs thevefore
tend to rise relatively rapidly, which,
in fum, lowers the grawth of GPO.

Revisions in manufaciuring—The
small downward revision in the growth
of manufecturing indusiries is entirely
due to nomelectrical mechinery. In
part, it is the result of dropping an
adjustment that had been made in
1977 4o reduce the residuval; as the
previoua section notes, the reviged ee-
tbmates have not been adjusted to re-
duce the residual. In addition, the
revieipn in nonelectrical machinery is
primarily the reault of departing from
the assompiion of fized input compo-
gitionn, This departure had the effect
of inereaning the estimated growth of
constant-dollar inputs, which, in torn,
Iagared the growth of constant-dallar
G L]

Technical Note

BEA haz incorporated major im-
provements in methodslogy—ie., in
estimating methods and sowroe date—
inte the revised estimsates of constant-
dollzr GPO. No chapge: in method-
ology Lave besn made to the i-
vuely peblizhed carrent-dollar GPO es-
timataz; tha 1986 and 1987 estimates
were revised only to reflert changes
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imroduced in the July 1920 annual
MNIPA revision, and saveral estimates
for earlier years were revised to elim-
inate industry-allocation errors uneov- -
ered doring the review of the revised
egiipates.

The first section of this nobe re-
viewa the methedology for the previ-
ously ed estimates of constant-
dolar GPO by indostry. The secomd
section presents the methodology for
the rovised estimates.

Methadalogy for the previously
published ostimates

In the previgusly published congtant-
dollar estimates of GPC by induas-
try, double deflation was used for
farms; construction; manufactaring in-
dustries exespt petrolenm snd coal
products; railroad transportation; elec-
trm., gas, and sanitary services; and

the noofarm

the real estate Industry. The esti-

males ware pre; using one of three
variants—the choice depending on the
availahility of souree data.

{1} For farms and nonfarm hons-
ing services, whera complete and con-
siatent gross output and intermediate
imputs series are avajlable, constant-
dollar G} was mezeured as the dif
feremce between constaot-dollar gross
output and constant-dehar 'mpul:a“

(2) For manufacturing industries
except petroleuon and coal products,
where only 2 gross output series con-
giztent with the corrent-doltar GPO
seties is available, the derived input
varisnt was uzed., Curvent-dollar in-

wers derived as the difference
ween, oyrrent-dollar gross output

ared current-dellar GPO, and constand-

dollar inputa were caleulated by deflat-
ing the derived current-doliar eries
using a compesite input deffater that
reflected the estimated compositian of
inpuis in 1982 (baeed on information
from the 1977 inputwoutput (I-0) ta-
ble) and the price indexes for domes-
tic inpats.!? Fer goods inputs, either
praducer price indexes or other appro-
priate price indexes were used, For
service inpuis, GIY) deflators for the

1L In ixbermeational lberwtiare, it & s vadant that
e wanplly refvrad Gy da "double dofetion.” That Liter:
ntury i oftan cruchurd in tarss of Tnput-outyat tabks
vcticn eomonts by ind . Wihere groes sotput
intormwdinte ioputs arm diap . Sae, fbr oxam-
pIE. Unltad Nathons, Mgyual ot anw Axtupage -u
Conarant Prices, Statistieal Papary, Sories M, Mo,
{Kave Tork: Unitad Nakns, 19790 811,
12, For yeurs poior 4o 1972, the compasition of in-
nn&; wobs tinted using infmation from aarise IO
takdas,
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Table 3.—Principal Source Dats apd Eatimating Methods Used in Preparing Estimates of Gross Qutpat for Use in Double -
Defiation

Curent dolbus

Conaund dollars

Indstry !

Extrapilator or ioterpedator of binchmark vatise 2

Priee index for deffadon or quantity sxmapolarer of base-
: yeur valos

Aprivaitucs, forestey, and fieharks:
Farm

Agricettural services, foresh'y, and
Mishexies; :
Agricultural 390vies . ot i

Forcary,

Fighatiez

For private elsciric and gas wihides. ..
For fiums, excluding residential e e

Foy olber aonneshieatial
Mew povsimmetiet

1 TR Rt — i

For other msidentinl
New cofrucucn

Meanttmiate Sl PERIE oo ———

el gy Enermariang

Coah reccipd front ke dngs, inven change, and ather -
mcdptapf‘rlnmLEDﬁ[l .1’931}.“

Recrips for egwiculor] services, Goresry, and fEborier
from [R5 1abnkrtions of usimes tax requms jeao gross
omput of wnd Heshertes (1977).
Shi of loggitg coamnps and conbrctory fram Censes
cencus and annial servey (1977
Valus of fish landed feorm MOAL {19775 e

Pl‘l.j'lll.‘ﬂ averge prce: Bor
malqmmfmn!ﬂ]dmdmmpnm
!'MHDDE, afl pihers, quactiies and prices from
BQM (1577, 1582)

Phg@E (?917 ggmdmd Hmes xverage prce, bath frmm

qundi}rpfodltutﬂmu price, both from
nllwah 1985 and from DOE Gor 1956-82 (1977,

Hmaumu rodued limey sverage price, both fron

Enpendiures from DOD {1982)

Experdures fom DOFT (1982}

from Fedexral regul anory agencies amd mades
e (19820
Expendlivres from USDA {L962)

Vn{]ﬁginﬂm from Cenaur Bwrenn conypuction sunmey
\an%%ninpllu Eom Ceasus Burean Consrucilion survey
(19£2).

wm#ﬂ from Censme Barean constnection sorvey

Ex| fpes opart imm BLS survey and
m '&’ from Capaes Ilumn Furvcy (1922), v

Shipments ad invaniory change frum Chmus Borean
quingoannial consey amd sorvey 3.

Myﬁ:%mmu for Olxss [ rdlroads and AMTRAK

FCE (1977)
?Vprmw redvanuss from wade soauees (1977, 1980 e
wm salurles mﬂ.&gﬂgﬁ IQEP‘Z}H,.,.,..MM, .....
ng FevaTe: raie wansi sysems
wade wouree (1977).

Furmn-ss nevenues for Clase T mouor exorien:
]&;Fﬂrlﬂh—ﬂ Censiis Bursga
munlmu I'i'?‘? 1982
sy bbularions af corporake Cax, relums

(1%E2)
meveres of air caoriers and of Federal Express
Em‘ o plhhcrsum (X977, 1982,
Operating revessas from trads sotmee (1977, 196E). .. nries

Advendsing expendituras from Tade sonrce {1977, 1962).. ...

Bevenuss FCOC (1977, 1982)

Price raczived by fammers from USDA.

Index of selecied prices pakd by farmers from USDA.

PFIs
Fish Ianded Frosn NOAA,

Croantity produced from B0M.

Quaniity prodeced from DOE,
Chentiny preduced freen MEA™ and BOE

Quaniity prodneed Trom BOM.

For inodt milliary consrueban, BEA wrlaies baoed on DOD
prices; %Mwmmmm Broon wade
SOUNCeS govemnment

For mew consrucion, coct ibdexes from
agencies; Eermmmudupﬁr.

mmmﬁm a:dm\mmmmm.

Cogt indik from trade vource and price deflater for single-
femily houses from Cemus Bumsay.

Cozl Indexes from rade soomoes el poverimisat st
Endpicedeﬂmrhnngbﬁmlymﬁnm{km
e M,
CF1 for home mainetics jd fpsr ervices,

i b

Prica deflator of single-famdly howses from Cemmn Burcau,
CPI for home majniznance and fepadr shrrices,

FP1's snd BEA Comprister poice index,

Composlie index of IPD for Ciass § L, Frocn pevenge
ton-miles Feome ipde soarce, and of for AMTRAK
pressengar, from passenger miles from NMRPC,

L s
r et N
frow BLS,

Passenger wips Sm onche gooere,
Ten-mikes froin DOT.

Too-mudes for desp tua Forej from B
and W02 hmnﬂmmmnMwm&m

4]

nunwullulml of iIFD Fir pagsenger, I'I-eigm.mi il.
Ton-nubkes Trom teade source, i

Ceogt indexes from Gade sooroe.
PPz
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- Table 3—Princlpal Source Data and Estimating Methods Used in Prepariog Estimates of Gross Dutput for Use kn Double
Deflation—Coniigued
'_' T ] T Comian dedlars
' Extrapolaicr or intmmpalaior of benciomark valnes 2 ﬁimiﬁ“ﬁmmm&w ealmpoleior of tase-

Electric, nd ganbiary servioes

Eh.n;ﬁ:':i'li:hs For privaie utiithes, mevenugx from BOE. For mml Glpwatibeum from mde soonee,

. cooperatives, revenues e UISDA (1977, 1952, .

s uiilither M{Wﬂ%ﬁ‘ pipeling and wibtes from mde so0rce BTU"s o irde sowce,

Saniary strvices 1‘  From (RS mbudatons of besinegs mx ramms (1977, | CF1 for water and sewerage maincoancs,
Wholesali trader

Merchanl wholeadlers ... e [P - mazgin b sples {margin rale) Hires zalos: For Sales deflated by PP,

Manaxiactorers' eabey branches and sales
oEes,

Apria W brokers

Finance, inzorance amd real sxtale:
&m:dmmodtr brokers, amd

Hasucanice saTiess

Tnzurance sgenws i bevkers, and servlces .,

Eenl eatale:
Nontarm Borsing sarvices

Swrvices
Hizla aadt olier Todgiog places. . . ...
Pemona) serrions
Aglomotive repair, services, and germpeg..
Mbcelianeons repal SRS o st

sy (1977, 108

Merchani wholesalors mangin rafe tmes sala: For IFTT-82,
o e Trom quingeeanial consos and sakes from
Cerecutt Btwrepy aomual servey; for 198383, both from
aririoal vy (1977, 1982)

Suleg from quisquennial census and from Cansus Buresg
annmal sarvey 19T, 1982,

Ratle of grows moawpin o sales fmom Cénaes Bucad
quingrael cenpun Hmes sales froon Cenmus Barsan
annual servey (1977, 19820

rereue fin sake of inveslment

Smumw 43 5
company securifies, proflis on underwerid ng. geing.
mhdhgaudlmrﬂmm ecoouns and MEvEnLEs

encheding interest, aad revenmas eamad by H

reee mmsmmmnmm:uﬁm
MNet pm;'aimﬁurhmht.m ﬁ:ichru, property, and

wikers” insuranes from wade 5

HUrcey;
PCE for expanse of handbng liFe Wsumnce (1977, 1962,
%&m IES tabulatiom of boviness (ax peturms (1977,

FCE lr ovmers ond IEnant-geoupisd nonlarm dwelligs
(1977, 1962).

ipte Gk Cepans Burean quinvuenmial exnsok s

annal {1571, 1982,

Fecoipts from Bt qui canyps Gnd

R:;malﬁn (19;-1].!19521. . . |

L] it Hervail cpiineinnial congwg an

:ME:I (1977, 1953).

Recelgts from Burrau cpirgecmilal conras amd
ol ilm&ﬂ'& 19823}

Recxipls from Burgu quingwennin centus and

sonual soarvey (1977, 19820

Recelpts from wede soumces (1977, 1982) e mcm s i

Receipts from Ceniue Buman grisgsennial cencus and
awaunl suprey (1977, 1982).

Beccips from Canxun Bunean quingquennial census and
anoual supvey (1577, 1982),

BCE For private education {1977, 1982)

Por squi rental, [P fon BEA capilal siock statictics.
For civtr receipis, shipments deflakd by PP

Mercham wholesslery zales defland by FF's.

CHl's
Base-year swargin ric limes soles deflated by CP]"s.

For semmilies commisgions, mmber of publfic secordes
grders from SEC and imde soarces; for mutual fonds,
PO for zecurities comm|msions; for anderariting, new
EH"ﬂPrﬁumgmﬂﬂm froen FEC; for all others, IFD for

For healih sod 1l Inzurance, IPD's for PCE. For all others,
commprosle: wdex of BEA [PD for wtkers” compensation
and CPl Tor auto and Infurance,

Inzurapce carvler daflators weighiled by compmissions Inom
rade $DUICe.

IPD for PCE.

Rocwn-raie: iy, froni Wrade soeccs.

T

CFs.

LCPI's and averpge mapual samings frong BLE,

CPl's.

GRS and HICFA ek of inpu pricss, - o oot
CH For legal services,

IPL: fer BCE

1. For many indwsiries, gross
indugtries, This table

comblnes the lcdng when the meibhodology & the cime within dw Haling

1)

L The yer(s) i peenidvcses represenis the betchmark impat-oadpart mlde o which grows

3, The manu

.ﬂlllﬂlldﬁdi‘lﬁl"ﬂ'}'s from e
tieales;

ofpal estimaies ware

o T
g i p EWMHJTA T.l'}s?.,mh sdjasted For misreporiing and Anclude the marngin
E L-OUSEL MRS O mkimeeE n sdjy ok
the. census merrurss Inchude the kil v ueume~

i {3 astimared ab mere demnied mdesiry lvels thao shown in this Bible. For minkey, for =sxample, gmss oopat b exlimaed for 44
ihe Eding whan it differs.

betrchmarked,
1987 Cepsuses of Manufacivring. For 1977 and 1952, these

4, Grom moaugin, which i weed W neeaswre (o gross omipil of most of the wholzealt aod reiald tade indwslry, sqwals astes mines codt of goods wid,

BEA Buresti of Ecenamic Analysic (DOC)  EIA Erergy Informallon Adminlsiranic (DOE] MNOAA PMatonol Doeanic wd Atmospherk:
BLS Boreai of Labor Slibabes RoC Fedartl Commnmications Commiston Adminkiration (T

BOM Boreau of Mineg HFCA Health Care Fladaing Adwiimisastion NRFC Mutional Failrad Paseoger Oanporaiton
P Cormmer Price Index (BLS) [ Intersiane Commeme i E Prryonal consumpllen sxpendinirss
DoC . Depersment of Commerce ig ¥} TropBcil price defaor EM Producer Price Index. (BLS)

DoE 1.8, Dapanaei of msa sl Revenue Seevice SEC Eecurliles and Exchange Commiztion
Dot (LS. Depanment of Tramsporiation MEA Matioos! Exergy Accomms (DOC, Office  USDA 1i.5. Depanment of Agricuburs

of Bozieass A nalysis)
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corresponding  industries were used,
Constant-dollay GPO was then derived
ag the diffarence between the constant-
dollar gross cutput and the derived
co ollar inputa.

(3} Por emetruction, ra:]rnad trans-.
portation, and alectric, gas, and sani-
tary services, where the available se-
riez of grose ovtput and inputs wers
not. eemerstent with the ecurrept-dollaz
GPFO estimates becauss they covered
oy part of the industry, the derived
GPO deflator variant was pDeed. The
available gross ouipat and impuls se-
Ties were deflated and used io calcu-
late a GPO deflator, and that darived
GPO deflator was used to deflate the
corrent-dollar (3P0 estirnate,

For the non-double-deflated indus-
tries, the extrapolation methed and the
direct deflation method were uzed in
about equal numbers of industries.

Methodology for the revited estimates

Thiz sectim describwes the axtension
of the double-deffztGon method to ad-
ditional industries znd the new and
improved astimates of gross cutpnt, in-
put compaosition, and input prices that
were prepared for the double-deflated
indugstries. More detailed informa-
tiem will be available im April; its
availability will be anvounced in the
SuRvEY.

Eztimating methode—The uvsa aof
double deflation was extended to an ad-
ditional 26 industries. As a reault, the
share of 1987 GPO for which double
deflation jz the preferved method and
was used incressed from 43 percent to
87 percent. Further, for all double-
deflated industries except fayme and
aonfarm hovsimg services, donble de-
flation was implemented using the
same variani—the one used for man-
ufzeburing indusiries exeept petroleum
and ooal products in the previonsly
published estimates: Directly meas-
ured constant-dollar gross output less
darived constant-dollar inputs.

Double deflation was not nsed for 10
industries for which it is the preferred
methad, becausa adedquate gource data
were not svailable to prepare esti-
mates of current-dollar gross eutput
or of constant-dollar vutput or
of both. The largest of these indusg-
tries are business services, banking,
and real estabe except nonfarm hous-
ing services. The key source data nsed
in the prepacation of GPO for these
and for other indusiries for which dou-
ble daflation is not used are shown in
tekle 2.
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Table d.—Frincipal Sources of Service Inpuat Prices

Service input ! Soama?
Agricdinral servioes TFD for agricuhurgl services gross culpit
Failrokd transporialion: ’
Dining car recaipris, businesy troved._ . .. ) CPL For food aemy from home.
Chher prssanger rain services CFl for ivtereicy traln faes.
Rall Delght ranzporeation IPD for Fredght Foords Dol
Onher SEOVICES IPD for Fiwigrhit grmvsio DL

Local xpd inkerurbon PEer brons it
Mﬂﬁﬁﬂnhﬂ]ﬁmtw ........... -
T Feaker

Trucking and earehousing.
Wiy ramporiation
Dwmuumr
Wermaonal pasenger.
(v ataiuler gy
Fipelines, except sural gns.
Tram, services:

poriaion
Privame carline services
Dleer

Telephone n t=legroph:
Téeﬂm -
Telegruph services

Badi and uhvlsion bredcrting

Clnciric, g, 20 sanbary servheos:
Electric utlilies
Gat i
Qos unkiies
Sandrary zervices

Wholezale trage:
Merchane wholetalers and agems and bookers.....o o

Mamu faciurers” sales offices sod sales brasches ...

Retall trade:
]
Exting rinddag

Baaking:
Ivegratied sariie chiknpes
hber

Credit agencies other than bonks:
Tapuied pervice chiwges

Other

Security and conmeodliy brakers, and sarvices
Secmribiet dormriting
Becuribics and comunodEy Ui .o e e -
Services allicd wilk nﬁmlgn LUJE- T gl PRI
Chher pancen

[ronaakoe: carier:

Aurtamadd b imurance
Naoplife imsurancs services, soapt njumuhilu.._._.,m
Ciher

Tnaurinee agecs avd brakers, ad Servicss .o nmmem. -

Real estale services:
Monfam bisines: seaial and propeny manag=ment. |
Frem renint
Eent poid by nomproflis

Royalies for pil l..;g ﬂ mming ....................
m [P TTRRIRARPRPN

i iomactnple e - SO

l:l:lltlﬂﬂlrll'l.-i REonCiation fRes A sosmenis by

Chher

Irﬂiurhn]mitsympww L
CPI for L farcse e

D) for Entercity ban gntes Sl

IPD Foor tracking and woaehoassing gyors oulpat.
Imfumuunpnmﬁmmmqnm'

IFD Tor domestic passengar groas okl
[PD for internaboral pastenper pros: oniput.
IFD) for Eretght and gmaumﬂpul.
IFD for lranaportation

IFD For pipebres, except naiural pas pross oalpal

1P for baxeos veiml.
IFL for amspomation services GPO.

IPT: Eor calophets gross oulpol
PP for welephooe services.

TPD Eor rndio aumd [elevinion broadcasting gross tolpol.

PP for eloctric pover.

IPD for gas pipetine gross opcpat.

IPD Tor gas wility gross cuput,

TP for water and SEwerage maiendance,

IPL: for xoerchant whotesalers mid apenls and bokers

oulphL
IPE for neanAdac e sakes olfices and Gk
DI SI05S SN,

IPD for anting and denking gross vulgut,
TP for pther refil (rde JToss Dolpul

[PD Mow Rl iexwiezs Furnished wilibomt paymont
commensial banks,
fior persan] fnaccial sorvicss.

TPCr for finuceial swrvices famdshad withou: pxyment
by saviogs and lgan assgokallons
CFI for pereonal fimancial s=rvices,

D) for onderwriling gross osipar.
D for securiles commiszlons gross ouipal.
Py for secorily and comasodiny brokers, mid services

P for GNP,

CH Fur subcmGbide ingurance.
rwpem' o hesechold meurance.

fiox Inpironsce catvies groes output.

I"Dﬁ:rimapm e brokers, and secvices
EDOES (Ui,

Renlsl roe par sqnane ool i rade starce.
IPT for renind waloe of Bami ing PCE.
1PL: for caphal conswrapiion allowsnce of noapmit

IPTH fior oiE oned goc 2XMFAcon groes: caipot.

P for PCE

B for new nonregkdenmilal bailding cossarsethn,
P fir homs mainenance and nengir seTvites,

D for real eptae GRO.
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Table 4—Frincipal Soarces of Service Input Prices—Continwed

Service mpu ! Sourre i

Paonal servioes: .
Tanernl and burial experioes CFI lor faneral expensas,
Qaher CPL b lawrdry and dey cleaning.

Business Wﬂ- sdeses by |
Adver a from Lrade soEnces.
Muolcserance, cleaning, dicinfactisg, and m:mun:c and repadr seruoes,
Fo{iniching D for flm devolopment PCE,
u:whmm IPD for business seryiees gHoes puipol,

ANNG Fepuir, services, and :
Rﬁm lite relreading, wk!ng. and widhiig o en....
L1

M jecsTnneous repalr scrvices:
Radic, TV. ration and air casditioning, end
ghririzal and alectronie epare
uher

Miodlon prIURS srvics
Froduction aed sllied services

Chsribubion and alfisd sendnes

Amucemen ard rECERIT servitts
Sporis, reorcalion, WKl BTSSR «umaw s J— -

Theairieal, dance, symphony, and et Bports
ptodunul:ma.

Healh services:
Faysicions services

Onher
Lapal porvices

Edwicamion services:
Votrmnnl schooks, sxcep hlzh 1o ) - S
Higher education and miabed Sorvi0es oumerenmm————

Social serves

m"i::s mm‘nm [T o —

Frofessionsd organizaions,

Mincellanemus professional manrkoes
Momcommvcrcial muscwns amd an EAEARS 1oy
ﬂ'ﬁmw nling, owdiing, and vookkeeping services ...

Covemment cnierprises:
Postol strvioes

Pension surance

Dépotil inenranes for cradil wndons .o oo, |

Licpoail insarance for commerchd banks . .-

[ sences
| Mired gt traoHportaten

Wakt thiokiportion fa.c
= wilites

Iz lanwdar: ntpeir

Tt itreadiog

CH for stomobilée masiiénancs sl fepar.
(P foy oiheer suto-relasd fees,

CFL hoxr appliance and furmilure cepairs,
Averago annual eamdngs from BLS.

Avernge: aumn earpiogy fom BLS.
Axerage annual asmings from BLS,

TP for commerclal panicipant s cment and
commearial anusament nec, PCE

CH e
P kw me.lieul professitonals,

CFI for kegal sarvices

JPD for commesciol end vocmtional schools FCE
1PD lor private hisher educaime PCE.

Avaragn smrusl ésmiaps from BLS

BEA vamings and expeme indin,
Average ammual earnings from BLX
Avenape-annudl samnings frosn BLS,

I&!}} ﬁ milzgel ey Fers legnllmnirlm l'.II_PCI.
personal services fees.

IPD for mbcellanenns professonal services pross
awipal.

PPI's for cipght of gervbces.

BEA sumimips axpenss [ndex For life insuranse,
Mo prca acqumad,

1FD for deposlt ins e,

FPT For radiroad freighe.

IED for impor of passenper water transportailon
SRTVices. -

Frices of mpened maluml pas fom DDE.

Averige sl samings fom BLS,

PP for 1ites ahed doomciobes

BEfvicmy, rimbon wod
defined by e 1972

L For iz wble, 2apoes consem of the pu‘imw cuipuis of {I]n pﬁvm bl m Lthe
Ho uiffies, tode, finance, nsummnce, ad
Indzznrial cmnnm amd (2) similar serv

agrcelinm]
umu.md indusiriea B

lﬂ'%?ﬂ Prices fonmponedurﬂmmsrmusepmﬂdrumummlhemt lluydité

domes | garces.
L Suumm of imdazes For gross
peofessional services, amr ahowm Ig Bhke 1,

Lables,
BE# Bureaw of Bvommornix Anadyais
BLs Bomay af Labor Slamsisy
GGP:J Contumes Price Index -
Groz product arf girating
ﬁ Itnpllcit price deMator
Ferzonal consumptkon axpend|uns
PPl Proahwcer Brive Index

ut PO, mptﬁurbmimumwmdformhcdims
IPD's far the
solimised From tbe PGS for GPCE for Uwes industriet aivd From

E:omwtpmfnrllmlw Indusiries were
Towtrdion Of inpny frRym S inpol-nmpw

1|

Gress output.—New and improved
estimates of gross output were de-
wvoloped for the 51 industries (except
farms and nonfarm hoosing services)
for whizh the revized constant-dellar
GPD eglimates ave prepared nsing the -
double-deflation method. These estis
mates primarily reflect the uae of in-
formation bazed on BEA':s 1977 and
forthcoming 1982 benchmark I-0O ta-
bles, the preparation of estimatss at
greater levels of detail, and the use of
impreved extrapelator series.

Table 3 provides a summary de-
scxiption of the principal scurce data

5 ta prepare the estimates. The
table shows, for cxrrent-dollar gross
output, the series used to exirapo-
late or interpolate the benchmark val-
nes. For cometant-dollar gross output,
it shows the price index uwsed to de-
flate currend-dollar gross sutput or the
quantity indiestor vaed o extrapolate
the base-year value.

Among the previously douhle-deflated
indusiries, the revised estimates for
the construction, railroad transporia-
tion, and eleciric, gas, and sanitary
industries were improved by preparing
the sstimates at more detailed levels
and by benchmarking the level of the
series to eatimeates of grose output on
an SIC industry basis from benchmark
-0 tables, For comstruetion, the eati-
mates were benchmarked to the 1982
benchmark I-Q table; for the other
industries, the estimates also were
benchrmarked to comparabla gross ot~
put from the 1977 benchmark 1-0 ta-
ble. Pravioualy, the estimatas for these
industriss had not been benchmarked.
For the mamufacturing industries ex-
ceph peteoteum and coal prodacts, the
revised estimates were benchmarked
1o data from the 1987 Cepsus of Manu-
factures. Previoualy, the estimates had
been benchmarlted te data from the
1977 and 1982 censuses. {(The gross
cutput for the two other previously
double-deflated industrigs—rms and
nonfarm housing services—was not re-
vized aa part of the GPO improvement
effort; the estimates for these induos-
tries are estimated as an integral part
of the preparation of the GNP esti-
mates, and revigions to them wers not
needed.}

For the newly douhle-defleted indus-
tries, naw gross oubput sstimates were
prepared for nine industries, and im-
proved gross ontpat estimates were
prepaved for the others (the ones for
which the groes output astimates had
previously been used in extrapolation).
The revized estimates of gross cutput
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far all these industries were hench-
mearked to the prelfiminory estimates
of gross ontput on an SIC indunstry
bagis from the 1982 benchmark 1-0 ta-
ble or to comparable gress output from
the 1877 bemchmark [0 table or to
both. For the gross output estimates
that were improved, extrapolator se-
ries that provided more cornplete and
consistent coverape were daveloped.

Inpui composition—ew and im-
proved esztimates of the composi-
tion of inputs were prepared for all
the double-deflated industries except
farms and nonfarm honsing serviess
In the revised estimates, the composi-
tion of inputs is more up te date; inputs
fizr 197785 largely reflect the composi-
tion of purchases in each of those years,
and inputs for 1986-88 for moat indus-
tries raflect the composition in 1955, In
additinn, the leval of datat] for service
inputs to all industries was sreatly ex-
panded for all years. In the previcusly
published eatimates, the composition
of inputs in 1982 estimated from tha
1877 benchmark 1-0Q table was used
for all thege vears, and the sarviees in-
prd detail was generally limited to the
GPO industry level of detail.

The revised composition for 1977-55
was estimated from -0 tables con-
verted to an SIC industry basis. For
1977, the compasition is from the 1977
henchmerk {able, whirh i3 sstimated
largely from economic census reports
on purchased gocds and selected serv-
ices. For 1881-85, the composition
is from BEA's annual updais tables,
in which the composition is estimated
uging an indirect method. Initial es-
timates, prepared assaming that both

SUBRVEY OF CLITRRENT BUSINESS

consiant-dellar groes oulput and in-
pute have hed the same rates of change
ginee the 18977 benchwnark, sre maod-
ified se that the sum of the initial
estimates of indusiry inpuls equala the
dirgetly meazured outpué of these in-
dustries. For 197880, the composition
iz derived by interpolating between the
1977 and 1881 astimates.

As noted, the 1985 composition iz
nsed for 1986-88 for most industries.
The exceptions ave the oil and gas
extraction, construction, primary met-
als, machinery except electrical, food
and kindred products, petrolenm and
coal prodoets, and water traneports-
tion indnatries. For these indnstries,
the composition of inputs changed af-
ter 10856 to the exiend that the nse
of the 1985 composition resclted in
gignificant errors in the estimates of
constant-dollar inputs. Instead, their
tokal tomstant-dollar inputs for 1986—
88 were estimatad by assnming no
chapge in the constant~dollar relation-
ship in 1986 between inputs and gross
sutput. In fature years, estimates of
the composition of inputs for these in-
dustries will be incorporated and these
azsumptions reviaad.

Inpui prices—Improved deflators for
intermadiate inputs were devaloped foe
all the double-deflated ndostries ex-
cept farms apd noofarm housing serv-
ices to incorporates more appropriate
prices in greater detafl, eapecially for
gervices inputs, and te incorporate im-
part prices. In the previously pub-
hshe;r extimates, only about 390 input
prices for services were used; these
prices wore the implicit deflators for
GPO, and they raflected only prices of
demestic producta,

Jannary 19491 -

The: revised estimates reflect the use ;
of prices for about 100 servicas inputs. -
Most of the new prices were prepared
in conjunction with the development of
the new extimates of gross output. The -
gsources of the new prices of serviees
inputs are shown in table 4. -

The import prices were developed -

- from avaricty of soarces, [mport prices

for emergy commodities are -based an
estimates prepered by the Commerce
Department’s (ffice of Business Anal-
yais for the National Energy Accounts
and on Department of Energy prices.
Lmport prices for nonenergy mineral
indestry commodities ere based om
prica data from the Bareau of Mines.
Import prices for most other gonds are
from the -Bureaw of Labor Statistics
{BLS} import price series. For years
before 1981, however, many of the de-
tailed BLS impoxt prices are not avail-
able, Estimates for thoss years primar-
ily reflect rates of change of more ag-
gregate BLS import pricea and, where
sggregete indexes ware not available, .
the zetes of change in eorresponding
domestie prices bazed on the producer
price indexes were nsed.
The import sherve of imtermediate
geods and services for 1977 was esti-
matad using the 1977 IO fable and
mzauming that the proportiom of im-
ports to total iInpuls was the same for
all indngtrise purchasing that input. -
Far 1881-85, the import shares were -
estimated by using Censua Burean im- -
& of each type of commodity iden-
tified in 1977 and the estimetad 1877
distribntion of theee imports among all
industries. For 1978-80, the import |
share is intevpolated; for 198588, the
1926 share is weed. :

indus
oot avails

Tablea

Yoblen 5 and & show ruryant- and cmstant-dolter satimaten of groas nationsl product by

prodact oripinating—for 1L977=56. Comperable satimates for enclier years are
Thus, the cevised satimades sre Dot conalstant with eotimates for thess yvears
that ware published in Natione? fneome whd Product Acovenis of tee Taited States, 1925-88;
Bintimtical Trbles. Thesa revined estimater srw subject to fovthe revigion; the 1987 and 1988
estimates will be revised io the spring of 1991, and the estimates for all years will be reviped
following the fathensning eomprehengive GINF mvizion,

Averags anmual retes of chenge in constant-dollar pross prod
aheres i vwrrent and copstomt dollaca arx shown In table T. Rewicipns frors the prevviosly
publighad astimates aro sheon for the rotes of chaege in table 8, for the indostry shares in
taklx 8, mnd for ecnstamt-doliar grosa product erigioating in table 10.

ust oviginating and industry
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